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(54) Cylindrical lens and optical scanning device using the lens 



(57) A cylindrical lens is constructed by a plurality of 
optical elements (13a, 13b) for linearly imaging a laser 
beam. The cylindrical lens is fixed to an optical frame 
using an adhesive so as to prevent the adhesive from 



entering a gap (34) between the optical elements 
(13a,13b). 



FIG. 1 




< 

CO 

in 

m 
o 

o 

Q. 

LU 



Primed by Xerox (UK) Bustnass Services 
2 16 7/3 6 



1 



EP 0 905 537 A1 



2 



Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a cylindrical 
lens which is used in, e.g.. an image forming apparatus, 
and linearly images a laser beam originating from a 
laser light source, and an optical scanning device which 
uses the cylindrical lens and images a laser beam 
deflected by a deflection means onto a surface to be 
scanned via an imaging lens. 

Related Background Art 

[0002] In a conventional optical scanning device used 
in an image forming apparatus such as a laser printer or 
the like, as shown in, e.g., Fig. 1 , a laser unit 2 is fixed 
to a predetermined position of an optical frame 1. A 
laser beam L coming from the laser unit 2 is linearly 
focused by a cylindrical lens 3, is deflected by a polygo- 
nal mirror 4 which is rotated by the drive force of a drive 
motor 5, and forms a beam spot on a surface 8 to be 
scanned of a photosensitive body via imaging lenses 6 
and 7. 

[0003] As shown in Fig. 2, the cylindrical lens 3 has an 
integrated structure obtained by adhering a first lens 3a 
having a positive refractive power, and a second lens 3b 
having a negative refractive power, to each other. When 
the cylindrical lens 3 is fixed to the optical frame 1 , an 
adhesive 9 is interposed between the optical frame 1 
and cylindrical lens 3, the position of the cylindrical lens 
3 is adjusted to form a desired spot shape on the sur- 
face 8 to be scanned, and the lens 3 is then fixed. 
[0004] However, the cylindrical lens 3 is adjusted 
before the adhesive 9 is set. During the adjustment, the 
adhesive 9 may enter the effective portion from a gap 3c 
between the first and second lenses 3a and 3b. For this 
reason, in the conventional optical scanning device, the 
adhesive that has entered the effective portion of the 
cylindrical lens 3 intercepts, refracts, and scatters the 
laser beam, and the spot image on the surface 8 to be 
scanned may deform. When such optical scanning 
device is used in the image forming apparatus, the 
image quality deteriorates. 

SUMMARY OF THE INVENTION 

[0005] It is an object of the present invention to solve 
the above-mentioned problem, and to provide a cylindri- 
cal lens which can prevent an adhesive from entering 
the gap between optical elements, and an optical scan- 
ning device using the lens. 

[0006] In order to achieve the above object, according 
to the present invention, a cylindrical lens which is com- 
prised of a plurality of optical elements and linearly 
images a laser beam, comprises adhesive entrance 



preventing means for preventing an adhesive used for 
fixing the optical elements to an optical frame from 
entering a gap between the optical elements. 
[0007] Also, an optical scanning device according to 

s the present invention comprises a laser light source for 
emitting a laser beam, a cylindrical lens which is com- 
prised of a plurality of optical elements and linearly 
images a laser beam, deflection means for deflecting 
the laser beam coming from the cylindrical lens, an 

10 imaging lens for imaging the laser beam from the 
deflection means on a surface to be scanned, an optical 
frame for holding the cylindrical lens, and adhesive 
entrance preventing means for preventing an adhesive 
used for fixing the cylindrical lens to the optical frame 

15 from entering a gap between the optical elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] 

20 

Fig. 1 is a view showing the arrangement of a con- 
ventional optical scanning device; 
Fig. 2 is an enlarged view of a cylindrical lens por- 
tion; 

25 Fig. 3 is a plan view showing an optical scanning 
device according to the first embodiment of the 
present invention; 

Fig. 4 is a perspective view of a cylindrical lens; 
Fig. 5 is a longitudinal sectional view of Fig. 4; 

30 Fig. 6 is a perspective view of a second lens; 

Fig. 7 is an explanatory view of a method of adjust- 
ing a first lens with respect to the first lens; 
Fig, 8 is a sectional view of a cylindrical lens 
according to the second embodiment of the present 

35 invention; and 

Fig. 9 is a perspective view of a second lens. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

40 

[0009] The present invention will be described in detail 
hereinafter on the basis of its embodiments illustrated in 
Figs. 3 to 9. 

[0010] Fig. 3 is a plan view of an optical scanning 
45 device according to the first embodiment of the present 
invention. A laser unit 12 for emitting a laser beam L is 
attached to a predetermined position of an optical frame 
1 1 . In the direction in which the laser beam L originating 
from the laser unit 1 2 travels, a cylindrical lens 1 3 hav- 
so ing first and second lenses 1 3a and 1 3b, and a polygo- 
nal mirror 16 as a deflector supported by a drive motor 
15 are placed in turn. The cylindrical lens 13 linearly 
images the laser beam L coming from the laser unit 12 
on a deflection reflection surface of the polygonal mirror 
55 16, which deflects the laser beam L coming from the 
cylindrical lens 13. In the direction in which the laser 
beam L deflected by the polygonal mirror 16 travels, 
imaging lenses 17 and 18, and a surface 19 to be 
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scanned, are placed. The members 1 1 to 18 are fixed to 
the optical frame 1 1 , and the surface 1 9 to be scanned 
is a surface of a photosensitive body as a recording 
medium, which is rotatably placed outside the optical 
frame 1 1 . 

[001 1 ] The first lens 1 3a of the cylindrical lens 1 3 con- 
sists of glass having a positive refractive power, and the 
second lens 13b consists of plastic having a negative 
refractive power. The cylindrical lens 13 is adjusted to 
be able to form a spot image with a desired shape on 
the surface 19 to be scanned, and is fixed to the optical 
frame 1 1 by an adhesive. The imaging lenses 1 7 and 1 8 
have f-6 characteristics. Of these imaging lenses 17 and 
18, for example, the imaging lens 18 is a plastic 
anamorphic lens having an aspheric shape. The cylin- 
drical lens 13 is placed so that its imaging point is 
located at the object point of the imaging lenses 1 7 and 
18, and has a temperature compensation function. With 
this function, even when the focal length of the imaging 
lens 18 has changed due to a change in temperature, 
the cylindrical lens 1 3 can prevent the spot image on the 
surface 19 to be scanned from deforming. 
[0012] Fig. 4 is a perspective view of the cylindrical 
lens 13, Fig. 5 is a longitudinal sectional view of Fig. 4, 
and Fig. 6 is a perspective view of the second lens 13b. 
The second lens 1 3b has a box-shaped lens body 20. A 
concave surface portion 21 is formed on the lens body 
20 on the joint side with the first lens 1 3a, and serves as 
an effective portion for effectively refracting the laser 
beam L. Around the concave surface portion 21 , a con- 
tact reference surface 22a for regulating the spacing 
from the first lens 13a in the optical axis direction is 
formed. A fitting portion 23 for receiving the first lens 
1 3a is integrally formed on the lens body 20 on the con- 
cave surface portion 21 side. When the first lens 13a is 
fitted into the fitting portion 23 and comes into contact 
with the contact reference surface 22a in the axial direc- 
tion, and upper and lower contact reference surfaces 
22b and 22c, the optical axes of the first and second 
lenses 13a and 13b substantially agree with each other. 
[0013] The fitting portion 23 is constructed by a bot- 
tom plate 24 and side plates 25 and 26, and the refer- 
ence surfaces 22a, 22b. and 22c upon fitting the first 
lens 13a into the fitting portion 23 are respectively 
formed on upper and lower recess portions and the bot- 
tom plate 24 of the fitting portion 23. The inner surfaces 
of the side plates 25 and 26 respectively serve as adhe- 
sive land portions 28 and 29 for holding an adhesive 
used for fixing the first lens 13a, and a small gap is 
formed between the first lens 13a and the concave sur- 
face portion 21 of the second lens 13b. Reference por- 
tions 30 to 33 used for precisely aligning the second 
lens 13b to the optical frame 1 1 are formed on the lower 
surfaces of the lens body 20 and side plates 25 and 26. 
[0014] Upon assembling the first and second lenses 
1 3a and 13b, as shown in the perspective view of Fig. 7, 
the first lens 13a is fitted into the fitting portion 23 by 
bringing it into contact with the contact reference sur- 



faces 22a, 22b, and 22c from the space between the 
side plates 25 and 26 of the second lens 1 3b, so that the 
optical axes of the first and second lenses 13a and 13b 
precisely agree with each other. An ultraviolet setting 

5 adhesive is applied on the adhesive land portions 28 
and 29. and is set by irradiating ultraviolet rays, thus 
integrating the first and second lenses 13a and 13b. 
Subsequently, a laser beam L' which is the same as the 
above-mentioned laser beam L is transmitted through 

w the first and second lenses 13a and 13b to observe the 
imaging position of the laser beam L, and the position 
of the integrated cylindrical lens 13 is adjusted so that a 
line image is formed at a desired position on an ideal 
axis X. 

is [001 5] Upon fixing the integrated cylindrical lens 1 3 to 
the optical frame 11, an adhesive 40 is interposed 
between the second lens 13b and optical frame 1 1 , and 
is set after the position of the second lens 13b in the 
optical axis direction is adjusted. 

20 [0016] In this optical scanning device, the laser beam 
L coming from the laser unit 12 is linearly focused by the 
cylindrical lens 13, is deflected by the polygonal mirror 
16, and forms a beam spot on the surface 19 to be 
scanned by the imaging lenses 17 and 18. In this case, 

25 a change in imaging position of the imaging lenses 17 
and 18 resulting from a temperature change is cor- 
rected by the cylindrical lens 13. 
[0017] In the first embodiment, since the second lens 
13b has the fitting portion 23 for receiving the first lens 

30 13a, an adhesive can be prevented from entering a gap 
34 between the first and second lenses 13a and 13b 
upon fixing the cylindrical lens 13 to the optical frame 
1 1 . Also, this fitting portion 23 can prevent the adhesive 
from entering the effective portion between the first and 

35 second lenses 13a and 13b. Furthermore, the fitting 
portion 23 prevents the gap between the first and sec- 
ond lenses 13a and 13b from being exposed. Hence, 
the laser beam can be prevented from being inter- 
cepted, refracted, scattered, and so forth by the adhe- 
re sive, and a desired spot image can be formed on the 
surface 19 to be scanned. When the optical scanning 
device is used in an image forming apparatus, a high- 
quality image can be obtained. 
[0018] Fig. 8 is a longitudinal sectional view of a cylin- 

45 drical lens 13' according to the second embodiment of 
the present invention, and Fig. 9 is a perspective view of 
a second lens 13b. A partitioning plate 35 projects 
downward from the lower surface of a bottom plate 24 at 
the entrance of a fitting portion 23 of a second lens 13b' 

so along the edge of the bottom plate 24. The height of the 
partitioning plate 35 is set to substantially reach a plane 
formed by reference portions 30 to 33, so that an adhe- 
sive used for adhesion with an optical frame 1 1 can be 
prevented from entering the fitting portion 23. The sec- 

55 ond embodiment can obtain the same effect as in the 
first embodiment, and can prevent the adhesive from 
entering the fitting portion 23 from the bottom plate 24 
side more satisfactorily than the first embodiment. 
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[001 9] Note that the method of adjusting the optical 
axis of the first lens 1 3 to that of the second lens 1 3b or 
13b* is not limited to the above-mentioned method. For 
example, a method of imaging the laser beam L on the 
surface 19 to be scanned and checking its spot shape 
can also assure precise adjustment. The fitting portion 
23 of the first embodiment or the partitioning plate 35 of 
the second embodiment is integrally formed, but may be 
fixed to the lens body 20 as an independent member. 
[0020] To restate, in the optical scanning device of the 
present invention, the laser unit for emitting a laser 
beam, the cylindrical lens 13 for linearly imaging the 
laser beam L coming from the laser unit, the polygonal 
mirror for deflecting the laser beam coming from the 
cylindrical lens 13, and the imaging lenses for imaging 
the laser beam from the polygonal mirror on the surface 
to be scanned are placed in the optical frame. The cylin- 
drical lens 13 comprises the first and second lenses 13a 
and 1 3b, and the second lens 1 3b is formed with the fit- 
ting portion 23 for receiving the first lens 13a. Upon fix- 
ing the cylindrical lens 13 to the optical frame using an 
adhesive, the fitting portion 23 can prevent the adhesive 
from entering the gap 34 between the first and second 
lenses 13a and 13b. 

[0021] As described above, since a cylindrical lens 
and optical scanning device using the lens according to 
the present invention comprise adhesive entrance pre- 
venting means for preventing an adhesive from entering 
the gap between optical elements of the cylindrical lens, 
the laser beam can be prevented from being inter- 
cepted, refracted, scattered, and so on, and a spot 
image can be prevented from deforming. Also, when the 
optical scanning device is used in an image forming 
apparatus, a high-quality image can be obtained. 
[0022] A cylindrical lens is constructed by a plurality of 
optical elements for linearly imaging a laser beam. The 
cylindrical lens is fixed to an optical frame using an 
adhesive so as to prevent the adhesive from entering a 
gap between the optical elements. 

Claims 

1 . A cyl indrical lens, which is constructed by a plurality 
of optical elements and linearly images a laser 
beam, comprising: 

adhesive entrance preventing means for pre- 
venting an adhesive used for fixing said cylin- 
drical lens to an optical frame from entering a 
gap between said optical elements. 

2. A lens according to claim 1 , wherein said plurality of 
optical elements include a first lens having a posi- 
tive refractive power, and a second lens having a 
negative refractive power. 

3. A lens according to claim 2, wherein said adhesive 
entrance preventing means prevents the adhesive 



from entering an effective portion of said first and 
second lenses. 

4. An optical scanning device comprising: 

5 

a laser light source for emitting a laser beam; 
a cylindrical lens which is constructed by a plu- 
rality of optical elements and linearly images 
the laser beam emitted by said laser light 

10 source; 

deflection means for deflecting the laser beam 
originating from said cylindrical lens; 
an imaging lens for imaging the laser beam 
coming from said deflection means on a sur- 

75 face to be scanned; 

an optical frame for holding said cylindrical 
lens; and 

adhesive entrance preventing means for pre- 
venting an adhesive used for fixing said cylin- 
20 drical lens to said optical frame from entering a 

gap between said optical elements. 

5. A device according to claim 4, wherein said plurality 
of optical elements include a first lens having a pos- 

25 itive refractive power, and a second lens having a 
negative refractive power. 

6. A device according to claim 4, wherein said adhe- 
sive entrance preventing means prevents the adhe- 

30 sive from entering an effective portion of said 
cylindrical lens. 

7. A device according to claim 4, wherein said plurality 
of optical elements include first and second lenses, 

35 and 

said adhesive entrance preventing means is a 
cylindrical portion which is formed on said sec- 
ond lens and receives said first lens. 

40 

8. A device according to claim 7, wherein a downward 
plate member is formed on an edge of a bottom 
plate of said cylindrical portion. 

45 9. A device according to claim 4, wherein said imaging 
lens comprises more than one optical elements, at 
least one of which is a plastic anamorphic lens, and 

said cylindrical lens is placed with an imaging 
so point thereof being located at an object point of 

said imaging lens. 

10. An image forming apparatus corrprising: 

55 a laser light source for emitting a laser beam; 

a cylindrical lens which is constructed by a plu- 
rality of optical elements and linearly images 
the laser beam emitted by said laser light 
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source; 

deflection means for deflecting the laser beam 
originating from said cylindrical lens; 
a recording medium; 

an imaging lens for imaging the laser beam s 
coming from said deflection means on a sur- 
face of said recording medium; 
an optical frame for holding said cylindrical 
lens; and 

adhesive entrance preventing means for pre- 10 
venting an adhesive used for fixing said cylin- 
drical lens to said optical frame from entering a 
gap between said optical elements. 



11. An apparatus according to claim 10, wherein said 15 
plurality of optical elements include a first lens hav- 
ing a positive refractive power, and a second lens 
having a negative refractive power. 

12. An apparatus according to claim 10, wherein said 20 
adhesive entrance preventing means prevents the 
adhesive from entering an effective portion of said 
cylindrical lens. 

13. An apparatus according to claim 10, wherein said 25 
plurality of optical elements include first and second 
lenses, and 

said adhesive entrance preventing means is a 
cylindrical portion which is formed on said sec- 30 
ond lens and receives said first lens. 



18. A system according to claim 16, wherein said opti- 
cal system is a cylindrical lens for linearly imaging a 
laser beam. 

19. An optical device comprising: 

an optical system including a plurality of optical 
elements; 

an optical frame for holding said optical sys- 
tem; 

an adhesive for fixing said optical system to 
said optical frame; and 

adhesive entrance preventing means for pre- 
venting said adhesive from entering a gap 
between said optical elements. 

20. A device according to claim 19, wherein said plural- 
ity of optical elements include a first lens having a 
positive refractive power, and a second lens having 
a negative refractive power. 

21. A device according to claim 19, wherein said adhe- 
sive entrance preventing means prevents the adhe- 
sive from entering an effective portion of said first 
and second lenses. 

22. A device according to claim 19, wherein said optical 
system is a cylindrical lens for linearly imaging a 
laser beam. 

23. An optical scanning device comprising: 



14. An apparatus according to claim 13, wherein a 
downward plate member is formed on an edge of a 
bottom plate of said cylindrical portion. 35 

15. An apparatus according to claim 10, wherein said 
imaging lens comprises more than one optical ele- 
ments, at least one of which is a plastic anamorphic 
lens, and 40 

said cylindrical lens is placed with an imaging 
point thereof being located at an object point of 
said imaging lens. 

45 

16. An optical system including a plurality of lenses, 
comprising: 

a first lens; and 

a second lens combined with said first lens, so 
said second lens having a cylindrical portion for 
receiving said first lens, said cylindrical portion 
preventing a gap between said first and second 
lenses from being exposed. 

55 

17. A system according to claim 16, wherein said first 
lens has a positive refractive power, and said sec- 
ond lens has a negative refractive power. 



a light source unit; 

a deflector for deflecting and scanning a light 
beam coming from said light source unit; 
an optical system which is inserted in an optical 
path between said light source unit and said 
deflector and includes a plurality of optical ele- 
ments; 

an optical frame for holding said optical sys- 
tem; 

an adhesive for fixing said optical system to 
said optical frame; and 

adhesive entrance preventing means for pre- 
venting said adhesive from entering a gap 
between said optical elements. 

24. A device according to claim 23, wherein said plural- 
ity of optical elements include a first lens having a 
positive refractive power, and a second lens having 
a negative refractive power. 

25. A device according to claim 23, wherein said adhe- 
sive entrance preventing means prevents the adhe- 
sive from entering an effective portion of said first 
and second lenses. 

26. A device according to claim 23, wherein said optical 
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system is a cylindrical lens for linearly imaging the 
light beam coming from said light source unit onto a 
deflection reflection surface of said deflector. 

27. An image forming apparatus comprising: s 
a light source unit; 

a deflector for deflecting and scanning a light 
beam coming from said light source unit; 
a recording medium; 10 
an imaging lens for imaging the light beam 
deflected and scanned by said deflector on a 
surface of said recording medium; 
an optical system which is inserted in an optical 
path between said light source unit and said is 
deflector and includes a plurality of optical ele- 
ments; 

an optical frame for holding said optical sys- 
tem; 

an adhesive for fixing said optical system to 20 
said optical frame; and 

adhesive entrance preventing means for pre- 
venting said adhesive from entering a gap 
between said optical elements. 



28. An apparatus according to claim 27, wherein said 
plurality of optical elements include a first lens hav- 
ing a positive refractive power, and a second lens 
having a negative refractive power. 

29. An apparatus according to claim 27, wherein said 
adhesive entrance preventing means prevents the 
adhesive from entering an effective portion of said 
first and second lenses. 
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30. An apparatus according to claim 27, wherein said 
optical system is a cylindrical lens for linearly imag- 
ing the light beam coming from said light source 
unit onto a deflection reflection surface of said 
deflector. 40 
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Mattress Company, March 1997. 

Economist's Report in Connection with DHL Corporation and Subsidiaries, et al 
vs. Commissioner of Internal Revenue, Docket Nos. 19570-95 and 26103-95, 
March 13, 1997. 

Economist's Report in Connection with Federal Funding of the Corporation for 
Public Broadcasting, March 29, 1995. 

Economist's Report in Connection with U.S. Department of Justice Civil 
Investigative Demand No. 1 1882, February 24, 1995. 

Economist's Report in Connection with Citizen's First Securities Litigation, May 
1994. 

Economist's Report in Connection with Nestle Holding, Inc. v. Commissioner of 
Internal Revenue, Docket No. 21 562-90, July 1 994. 

Economist's Rebuttal Report in Connection with Nestle Holding, Inc. v. 
Commissioner of Internal Revenue, Docket No. 21562-90," March 1994. 

Affidavits in Opposition to Defendant's Motions for Partial Summary Judgment, 
American Professional Testing Service, Inc. v. Harcourt Brace Jovanovich Legal 
and Professional Publications, Inc., January 1994. 

Evaluation of Economic Issues in Connection with USPS Proposed Regulation, 
May 1991 (with P. A. Beutel). 

Economist's Report in Connection with Furr's Inc., November 1990. 
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REPORTS 

Expert Witness Report of Dr. Steven Schwartz in Sony Electronics, Inc. et al v. 
Soundview Technologies, Inc., United States District Court, District of Connecticut, 
Lead Docket No. 3:00-CV-00754 (JBA) U.S.D.C./New Haven, June 2002. 

Expert Report of Steven Schwartz in Greene, Tweed of Delaware, Inc. v. DuPont 
Dow Elastomers L.L.C. and E.I DuPont De Nemours and Co., Inc., United States 
District Court for the Eastern District of Pennsylvania, Civil Action No. 00-CV- 
3058, March 2002. 

Expert Report of Steven Schwartz in Connection with Madison/OHI Liquidity 
Investors, LLC v. Omega Healthcare Investors, Inc., United States District Court, 
Eastern District of Michigan (Southern Division), Case No. 00-CV-72793-DT, 
December 2001. 

Expert Report of Steven Schwartz In the matter of CERTAIN PERSONAL 
WATERCRAFT AND COMPONENTS THEREOF, United States International Trade 
Commission, Investigation No. 337-TA-452, September 4, 2001. 

Economist's Report in Connection with US Polo Association v. Meridian Hosiery 
Mills, Inc., American Arbitration Association, New York, New York, March 
2001. 

Expert Report of Steven Schwartz and Answering Expert Report of Steven Schwartz 
in Connection with Dupont Pharmaceuticals Company and Dupont Contrast 
Imaging v. Molecular Biosy stems, Inc., Mallinckrodt, Inc. and Ny corned Imaging AS, 
January 2001 and February 2001. 

Economist's Report in Connection with Main Street Marketing of America, Inc. v. 
ICT Group, Inc., July 27, 2000. 

Economist's Report in Connection with Wells Fargo Bank, National Association v. 
U.S. Bank National Association, September 16, 1999. 

Supplemental Economist's Report in Connection with The lams Co. v. Kal Kan 
Foods, May 26, 1999. 

Economist's Report in Connection with Watkins & Son Pet Supplies v. The lams 
Company, May 4, 1 999. 

Economist's Report for Mobil Corporation (with P. Beutel, B. Ray and J. Hall), 
April 15, 1999. 

Economist's Report for Mediation in Connection with Pitney Bowes v. United 
States Postal Service, April 1999 and May 1999. 
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Deposition Testimony in The lams Company v. American Superior Feeds, et ah, 
Civil Action No. C-3-90-14, U.S. District Court, Southern District of Ohio, Western 
Division (testimony given July 1992). 

Trial and Deposition Testimony in Trademark Research Corp, v. Maxwell Online, 
Inc., 90 Civ 5166(RJW) 5 U.S. District Court, Southern District of New York 
(testimony given February, March and May, 1992). 

Trial and Deposition Testimony in Extrel FTMS, Inc. v. Bruker Instruments, Inc., 
Case 90-C-305-S, U.S. District Court, Western District of Wisconsin (testimony 
given August 1990 and September 1990). 

Trial and Deposition Testimony in Medcom Holding Co., v. Baxter Travenol 
Laboratories, Inc. and Medtrain, Inc., Civil Action No. 87C 9853, U.S. District 
Court, Northern District of Illinois, Eastern Division (testimony given September 
1988, February 1990, October 1990, February 1991 and September 1993). 

Trial Testimony in Worlco Data Systems et ah v. Maxwell Communication Corp., et 
ah, Civil Action No. 88-6597, U.S. District Court, Eastern District of Pennsylvania 
(testimony given February 1990). 

Testimony before the New York State Moreland Act Commission to Investigate the 
Operation and Administration of the Returnable Container Act (testimony given 
October 11, 1989). 

Trial and Deposition Testimony in Revelations Antoine Ltee. v. K Mart Corp., et ah, 
Case No. 88-0624, U. S. District Court, Eastern District of Virginia, Alexandria 
Division (testimony given July and September 1988). 

Trial Testimony in Data Systems of New Jersey, Inc., et ah v. Philips Business 
Systems, Inc., Case No. 78 Civ 6015 (CLB), U.S. District Court, Southern District 
of New York (testimony given March 1988). 

Deposition Testimony in Microbyte Corporation v. New Jersey State Golf 
Association, U.S. District Court, District of New Jersey (testimony given October 
1985 and February 1986). 

Deposition Testimony in Monroe Systems for Business, Division of Litton Business 
Systems, Inc. v. SCI Systems, Inc., Case No. 84-2650-D, U.S. District Court, District 
of New Jersey (testimony given September 1986). 

Affidavit in Opposition to Plaintiffs Motion for Summary Judgment, Henson 
Associates, Inc. v. Atari Games, Inc., et ah, July 1985. 



n/e/r/a 



Consulting Economists 



